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57 ABSTRACT 
At an outlet of a heating, ventilating or air conditioning 
system air passes from the ducting through a plenum 
chamber, a damper provided with a set of blades which 
are movable between open and closed positions and a 
diffuser which directs the air in a desired direction. The 
plenum chamber is provided with internal vanes which 
act to guide a flow of air through the chamber between 
its inlet and outlet. The damper defines a plurality of 
predetermined blade positions between the open and 
closed positions and a resilient finger and teeth for re 
taining the blades in a selected one of said predeter 
mined positions. The damper has a frame comprising a 
plurality of discrete frame elements interconnected at 
each corner joint of the frame by a friction fit pin pass 
ing through interdigitated projections on the frame 
elements. The diffuser is formed as a plurality of con 
centric portions which are each integrally formed with 
cooperating snap-fitting connections enabling the por 
tions to be interconnected to form a complete diffuser. 
The blades for the damper have an integrally moulded 
body and a separate blade spindle received within a 
bore formed in the moulded body. The diffuser is 
mounted on a support connected to the plenum cham 
ber by way of a fastening comprising an integrally 
formed head and shank which is threaded adjacent its 
free end, together with integrally formed resilient fin 
gers for retaining the fastening in position on part of the 
diffuser whilst permitting rotation of the fastening. 

38 Claims, 6 Drawing Sheets 
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1. 

HEATING, VENTILATING AND 
AIR-CONDITIONING SYSTEMS 

BACKGROUND OF THE INVENTION 

The present invention relates broadly to the area of 
heating, ventilating and air-conditioning systems and 
more particularly to the components which are located 
at outlets through which air is supplied to or extracted 
from a space to be ventilated or the like by the system. 
Whilst the present specification will refer to the use of 
components in heating, ventilating and air-conditioning 
systems, it is to be appreciated that certain aspects of 
this invention may find applications in other areas of 
technology. 
At an outlet of a heating, ventilating or air-condition 

ing system the ducting through which air is supplied or 
extracted is usually connected to a so-called plenum 
chamber which may be considered as a box which acts 
as an air buffer. The plenum chamber may incorporate 
a damper having a set of blades movable between fully 
open and fully closed positions, the damper being used 
to regulate the flow of air through its associated outlet. 
The plenum chamber carries a diffuser which is usually 
mounted so as to be flush with a ceiling (most com 
monly a false or suspended ceiling). When air is to be 
supplied to a space to be ventilated it is conveyed along 
the ducting of the heating, ventilating or air-condition 
ing system and passes into the plenum chamber and then 
through the damper before entering the space to be 
ventilated via the diffuser which directs the air in a 
desired pattern or direction. Conventionally all of the 
components located at the outlet of the heating, venti 
lating or air-conditioning system have been formed 
substantially of metal. 
The present invention seeks to provide an improve 

ment on existing designs for the components discussed 
above. 

SUMMARY OF THE INVENTION 
A first aspect of this invention provides a plenum 

chamber for use adjacent an outlet of a heating, ventilat 
ing or air conditioning system, the chamber being de 
fined by a peripheral wall and having an inlet, the inlet 
being adapted for connection to ducting of the heating, 
ventilating or air conditioning system so as to receive 
air supplied via the ducting and to direct air into the 
chamber, the chamber having an outlet extending in a 
different direction to that of the inlet, the plenum cham 
ber incorporating a plurality of substantially planar 
vanes which extend inwardly from the peripheral wall 
of the chamber, the vanes being disposed parallel with 
each other on one side of the chamber and acting to 
guide a flow of air through the chamber between the 
inlet and the outlet. 

This arrangement of vanes in the chamber facilitates 
moulding the chamber in plastics and, in particular, 
enables moulding to be effected using only a two part 
tool, thereby keeping production costs to a minimum. 
Advantageously the vanes are all substantially identi 

cal in form. 
Preferably each vane extends along one side of the 

plenum chamber from a position adjacent the inlet of 
the chamber, each vane terminating at a position spaced 
from the outlet of the chamber. 

Conveniently each vane extends inwardly within the 
interior of the chamber from the wall thereof but does 
not extend fully across the chamber, each vane defining 
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2 
a free edge, said free edge of each vane extending in a 
direction parallel to the direction in which the inlet of 
the chamber extends at its end located closest to the 
inlet of the chamber and extending in a direction paral 
lel to the direction in which the outlet of the chamber 
extends at its end located closest to the outlet of the 
chamber. 
The chamber may incorporate an additional vane 

extending transversely with respect to each vane, said 
additional vane being disposed adjacent the inlet of the 
chamber and extending across the inlet between op 
posed regions thereof. 

If provided, the additional vane may be removably 
mounted adjacent the inlet of the chamber. 
A second aspect of this invention provides a damper 

for use adjacent an outlet of a heating, ventilating or air 
conditioning system, the damper comprising a frame 
and a plurality of blades extending between opposed 
parts of the frame, the blades being rotatably mounted 
for movement between open and closed positions in 
order to regulate a flow of air through the damper, the 
damper having a linkage arrangement, the linkage ar 
rangement engaging and interconnecting the blades 
such that the blades move in synchronism with adjacent 
blades rotating in opposite directions as the blades move 
between the open and closed positions, there being an 
element in the linkage arrangement which is movable 
relative to a fixed element defined by another part of the 
damper, one said element constituting a set of teeth 
defining a plurality of predetermined blade positions 
between said open and closed positions and the other 
said element constituting a resilient finger which en 
gages the set of teeth and retains the blades in a selected 
one of said predetermined positions. 

Preferably said set of teeth is defined by the element 
in the linkage arrangement and said element constitut 
ing said resilient finger comprises part of the damper 
frame. 

Conveniently the linkage arrangement comprises a 
runner component mounted in the damper for linear 
movement adjacent one part of the damper frame, the 
runner component defining a plurality of recesses and 
each blade defining a protection which passes into a 
respective recess in the runner component, the projec 
tions on adjacent blades being disposed at positions on 
opposite sides of the axes of rotation of the blades such 
that linear movement of the runner component results 
in rotation of adjacent blades in opposite directions. 
Advantageously the inherent resilience of the finger 

biases the finger into the space defined between two 
adjacent teeth in said set of teeth but still permits rela 
tive movement between said first and second parts of 
the damper with the finger riding over the teeth in said 
set of teeth when the first and second parts of the 
damper are moved relative to each other. 

Preferably the resilient finger has a free end which is 
formed with a single tooth configured to permit relative 
movement between said first and second parts of the 
damper in two opposed directions corresponding to 
movement of the blades towards the open position and 
towards the closed position with the finger riding over 
the teeth in said set of teeth. 
A third aspect of this invention provides a frame 

comprising a plurality of discrete frame elements inter 
connected at corner joints of the frame, each frame 
element being formed at opposite ends with one or more 
projections, each corner joint of the frame comprising 
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at least one projection on one frame element interdigi 
tated between a plurality of projections formed on an 
adjacent frame element, the interdigitated projections 
on the frame elements at each corner joint defining 
substantially aligned bores, the frame elements being 
interconnected at each corner joint by a pin extending 
through the substantially aligned bores in the interdigi 
tated projections, the pin being a friction fit within the 
Substantially aligned bores defined by the interdigitated 
projections such that the interconnected frame elements 
at each corner joint of the frame cannot effect relative 
rotational movement. 

Relative rotational movement of the interconnected 
frame elements at each corner joint may be further 
prevented by a projection on one of the frame elements 
engaging a surface of the other frame element at a posi 
tion outside of the plan area of the substantially aligned 
bores. 

Preferably the internal surface of the substantially 
aligned bores in the projections on the frame elements is 
formed with at least one region which is deformed upon 
insertion of the pin into the substantially aligned bores 
so as to produce said friction fit. 

Alternatively, the pin may have an external surface 
which is formed with at least one region which is de 
formed upon insertion of the pin into the substantially 
aligned bores so as to produce said friction fit. 

Conveniently said deformable region comprises a rib 
formed on the external surface of the pin. 
Advantageously the pin defines a plurality of said 

ribs, each rib extending generally axially of the pin. 
Preferably the bores defined by the projections on 

adjacent frame elements are initially slightly out of 
alignment when the projections on adjacent frame ele 
ments are interdigitated with the frame elements at a 
predetermined angle relative to each other, the bores 
being drawn into alignment upon insertion of the pin, 
whereupon the frame elements are securely retained at 
said predetermined angle relative to each other. 

Conveniently the pin is tapered. The pin may define a 
head, the pin tapering as it extends away from the head. 
This invention also provides a damper for use adja 

cent an outlet of a heating, ventilating or air condition 
ing system, the damper comprising a frame as described 
above and a plurality of blades extending between op 
posed parts of the frame, the blades being movable 
between open and closed positions in order to regulate 
a flow of air through the damper. 
A fourth aspect of this invention provides a diffuser 

for use adjacent an outlet of a heating, ventilating or air 
conditioning system, the diffuser having means to com 
municate with a supply of air from the heating, ventilat 
ing or air conditioning system and having a plurality of 
blades through which air discharges into a space to be 
ventilated, the diffuser comprising a central portion and 
a peripheral frame portion which surrounds said central 
portion, the central portion and the frame portion being 
concentric and being integrally formed with cooperat 
ing snap-fitting connections enabling said portions to be 
interconnected to form a complete diffuser, both the 
central portion and the frame portion defining blades 
with air passages therebetween through which air is 
discharged, the blades of the frame portion surrounding 
the blades of the central portion. 
The diffuser may further comprise an intermediate 

portion which surrounds the central portion and which 
is surrounded by the peripheral frame portion, the cen 
tral portion, the intermediate portion and the frame 
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4. 
portion all being concentric and being integrally formed 
with snap-fitting connections enabling said portions to 
be interconnected to form a complete diffuser. 

Preferably the snap-fitting connection between the 
central portion and the intermediate portion is a releas 
able connection permitting removal of the central por 
tion from the intermediate portion. 

Conveniently the snap-fitting connection between the 
intermediate portion and the frame portion is a one-way 
connection designed such that the intermediate portion 
and the frame portion cannot readily be dismantled 
following assembly of the complete diffuser. 
Advantageously the frame portion defines a remov 

able portion, the removal of said portion producing a 
diffuser of reduced overall dimensions. 
A fifth aspect of this invention provides a blade for 

use in a damper for a heating, ventilating or air condi 
tioning system, the blade comprising an elongate inte 
grally moulded body and a separate blade spindle re 
ceived within an axially extending bore formed in the 
moulded body, the bore being defined by a plurality of 
recesses extending into the body at juxtaposed positions 
axially of the blade, alternate recesses extending into the 
body from different directions and to a depth such that 
the ends of the recesses communicate with each other to 
define the bore for the spindle. 

Preferably said alternate recesses extend into the 
body of the blade from opposite directions. 

Conveniently the blade body is integrally moulded 
from a plastics material and the spindle comprises a 
metal rod. 
This invention also provides a damper for use adja 

cent an outlet of a heating, ventilating or air condition 
ing system, the damper comprising a frame and a plural 
ity of blades as described above, the blades extending 
between opposed parts of the frame and being movable 
between open and closed positions in order to regulate 
a flow of air through the damper. 
This invention further provides a damper for use 

adjacent an outlet of a heating, ventilating or air condi 
tioning system, the damper comprising a frame as de 
scribed above and a plurality of blades as described 
above, the blades extending between opposed parts of 
the frame and being movable between open and closed 
positions in order to regulate a flow of air through the 
damper. 
A sixth aspect of this invention provides a fastening 

for use in removably connecting a diffuser to a support 
adjacent an outlet of a heating, ventilating or air condi 
tioning system, the fastening comprising a head and a 
shank formed integrally with the head, the shank being 
formed with a screw thread at least adjacent its free 
end, the fastening being formed integrally with resilient 
means for retaining the fastening in position on part of 
the diffuser whilst permitting rotation of the fastening 
to enable the threaded part of the shank to be engaged 
with and removed from a bore formed in part of the 
support. 

Preferably the resilient means for retaining the fasten 
ing in position on part of the diffuser comprise resilient 
fingers extending from the head of the fastening. 
Most preferably the resilient fingers extend from the 

head of the fastening on opposite sides of the shank, the 
fingers extending substantially parallel to the axis of the 
shank and being formed with outwardly directed pro 
jections designed to engage part of the diffuser through 
which the fastening is passed in order to retain the fas 
tening on the diffuser. 
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Preferably the shank is threaded adjacent its free end 
only, there being an unthreaded portion of the shank 
extending between the head of the fastening and the 
threaded portion of the shank. 

Conveniently the length of the resilient fingers is 
substantially equal to or less than the length of the un 
threaded portion of the shank. 
BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the present invention may be more 
readily understood and so that further features thereof 
may be appreciated, the invention will now be de 
scribed by way of example, with reference to the ac 
companying drawings in which: 

FIG. 1 is an exploded perspective view showing the 
main components located adjacent an outlet of a heat 
ing, ventilating or air-conditioning system; 

FIG. 2 is a partly cut away perspective view of a 
plenum chamber; 
FIG. 3 is a perspective view of a damper; 
FIG. 4 is an exploded perspective view showing the 

components which form a corner joint of a frame for 
the damper of FIG. 3; 
FIG. 5 is a cross-sectional view through one part of 

one frame component of FIG. 4; 
FIG. 6 is an exploded perspective view showing one 

end of a blade for the damper and part of an associated 
runner component and part of one side of the frame 
within which the blade is mounted; 

FIG. 7 is a perspective view of a screw used to mount 
a diffuser in position relative to the plenum chamber; 

FIG. 8 is a further perspective view of the screw of 
FIG. 7, showing how the screw is mounted on part of 
the diffuser; 

FIG. 9 is a cross-sectional view of a diffuser; 
FIG. 10 is an exploded cross-sectional view of the 

diffuser shown in FIG. 9; 
FIG. 11 is an exploded cross-sectional view of a 

slightly modified diffuser; and 
FIG. 12 is an exploded cross-sectional view of a fur 

ther diffuser. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 of the accompanying drawings illustrates the 
components located at an outlet of a heating, ventilating 
or air conditioning system, these components compris 
ing a plenum chamber 1, a damper 2 designed to be 
received within the plenum chamber 1, a support bar 3 
which is connectable to the plenum chamber and from 
which a diffuser 4 is suspended by way of a screw or 
bolt 5. A decorative cover 6 is also illustrated which 
conceals the mounting screw 5 when it is positioned 
upon the diffuser 4. 
With the exception of the diffuser support bar 3 all of 

the components illustrated in FIG. 1 of the drawings are 
formed as plastics mouldings. 

Looking at the various components in more detail, 
the plenum chamber 1 is illustrated on an enlarged scale 
in FIG. 2 of the drawings and comprises a circular inlet 
section 7 and a rectangular or square outlet section 8. 
The chamber is defined by a main body 9 which consti 
tutes a transition piece between the circular inlet and 
the rectangular outlet. The circularinlet 7 is designed to 
be connected to circular section ducting through which 
air is supplied. The inlet may be connected to the duct 
ing by any appropriate means. The main body 9 defines 
a gradual transition between the circular inlet and the 
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6 
rectangular outlet which are directed in different direc 
tions. When the plenum chamber is mounted in position 
at an outlet of a heating, ventilating or air conditioning 
system the rectangular outlet 8 is directed vertically 
downwardly whilst the circular inlet 7 is directed up 
wardly at an angle of approximately 45 to the vertical. 
This configuration of plenum chamber is conventional 
and in many cases is dictated by the limited space which 
is available in the region where the chamber is to be 
installed. 
Air entering the plenum chamber via the inlet 7 must 

be turned through an angle of approximately 45 before 
it passes out through the outlet 8. It is quite common for 
the plenum chamber inlet 7 to be connected to 'spiral 
ducting which results in a rotatory movement being 
imparted to the air as the air moves in a generally axial 
direction along the ducting. This rotary movement or 
swirl reduces the flow rate and causes generally uneven 
flow conditions. In other words the flow may be consid 
ered to be turbulent as it enters the plenum chamber. 
The interior of the plenum chamber 1 is provided 

with three parallel guide vanes 10 which are disposed 
on what can be considered as the interior of the rear 
wall of the main body 9, the guide vanes 10 extending 
from the entrance to the inlet portion 7 to the junction 
between the main body 9 and the rectangular outlet 8. 
The vanes do not extend down over the interior of the 
outlet section 8. The vanes 10 are all of substantially 
identical form, comprising relatively thin planar ele 
ments which extend inwardly within the interior of the 
chamber. At the inlet section of the plenum the end of 
the central vane 10 lies on a diameter extending across 
the circular inlet section from the uppermost point 
thereof. As mentioned above the two outer vanes are 
parallel to the central vane, all three vanes only extend 
ing inwardly over a small distance across the inlet sec 
tion 7. The inwardly directed free edge of each vane 10 
extends substantially parallel with the rear wall of the 
main body 9, initially extending at an angle of approxi 
mately 45 to the vertical (when considered in the in 
stalled position) before turning so as to extend vertically 
downwardly and finally turning through 90 in order to 
extend horizontally back to the interior of the rear wall 
of the main body 9. 
The guide vanes 10 help to reduce swirl or rotary 

movement of air entering the chamber and guide the 
flow around the 45 turn between the inlet section and 
the outlet section. The vanes assist in generally reducing 
turbulence and, to some extent, noise generated as a 
result of the turbulence of the air flow. The vanes also 
provide an improvement in the rate of air flow through 
the chamber. The guide vanes 10 help generally to 
provide for a more even flow at the outlet of the cham 
ber, that is to say flow conditions are more uniform 
across the area of the outlet. 

It is envisaged that a further guide vane 11 may op 
tionally be provided, the further guide vane 11 extend 
ing diametrically across the circular inlet section 7 and 
standing in a vertical plane, as illustrated by dotted lines 
in FIG. 2 of the drawings. The additional vane 11 
would extend transversely of the vanes 10. The vane 11 
may be removably mountable within the inlet section 7 
by means of appropriate channels or the like formed on 
the interior of the circular inlet section. 
The exterior of the rectangular outlet section 8 of the 

plenum chamber defines an outwardly directed rim or 
flange 12 which extends completely around the outlet 
section at a position approximately halfway down the 
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depth of the outlet section. As can be seen in FIG. 2 of 
the drawings the flange 12 is formed with a step 13 at a 
position centrally along opposed sides of the outlet 
section 8. This is for moulding purposes. At the front 
and the rear of the chamber the outlet section 8 is 
formed with centrally located rectangular recesses 14 
which extend upwardly from the free lower edge of the 
outlet section to a position just below the flange 12. The 
flange 12 itself defines a rectangular slot or opening 15 
at a position aligned with the top of the recess 14, the 
width of the slot 15 being substantially equal to the 
width of the recess 14. In addition a further small aper 
ture 16 is formed to one side of the slot 15 adjacent the 
point where the flange 12 extends away from the wall of 
the outlet section 8. The recess 14, the slot 15 and the 
Small aperture 16 are used in the mounting of the dif 
fuser support bar 3 on the plenum chamber in a manner 
which will be described hereinafter. It is to be appreci 
ated that the rear wall of the outlet section 8 of the 
chamber is similarly formed with a recess 14, a slot 15 
and a small aperture 16. 
The front and rear of the outlet section of the cham 

ber are also formed with a pair of inverted L-shaped 
projections 17 which sit on top of the flange 12 at posi 
tions between the centrally located slots 15 and the 
corners of the outlet section, the projections 17 defining 
channels between their inwardly directed surfaces and 
the outwardly directed surface of the outlet section 8, 
these channels serving to receive brackets or the like 
(not illustrated) by way of which the plenum chamber 
may be suspended from drop rods in a known manner or 
by way which of the plenum chamber may be supported 
on the framework for a suspended ceiling. 
The damper 2 comprises a rectangular frame 18, cor 

responding in size to the rectangular outlet 8 of the 
plenum chamber, and a plurality of elongate blades 19 
which extend between opposed sides of the rectangular 
frame. The blades 19 are movable between open and 
closed positions by being rotatable about their longitu 
dinal axes. Adjacent blades are designed to rotate in 
opposite directions, as will be described in further detail 
hereinafter. 
The frame 18 of the damper comprises four discrete 

frame elements which are interconnected at corner 
joints of the frame in a manner which is illustrated in 
FIG. 4 of the drawings. 
At its opposites ends each individual frame element 

defines a plurality of identical projections 20 which are 
separated in the vertical direction (that is to say in a 
direction over the height of the frame as opposed to the 
length of the frame element) by spaces 21 which are 
approximately equal in depth to the depth of the projec 
tions 20. One end of each frame element is formed with 
two projections 20 and three spaces 21 whilst the other 
end of the element is formed with three projections 20 
and two spaces 21. The projections at one end of the 
frame element are aligned with the spaces at the other 
end of the frame element in the vertical direction and 
two frame elements are designed to be interconnected 
at a corner joint of the frame by interdigitating the 
projections 20 i.e. by passing the projections 20 on one 
frame element into the aligned spaces 21 on the adjacent 
frame element. 

Each projection 20 defines a vertically extending 
bore 22, the bores 22 in each of the projections 20 at one 
end of a frame element being aligned above each other. 
The frame elements are designed to be produced as 
plastics mouldings and FIG. 5 illustrates the way in 
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8 
which the projections 20 at the ends of each frame 
element are moulded so as to produce the bores 22. 
Each projection 20 is formed with recesses which ex 
tend horizontally into the body of the projection over 
approximately two thirds of its horizontal extent. Alter 
nate recesses extend into the body of the projection 
from opposite sides. The recesses extend into the pro 
jection at positions vertically adjacent each other so 
that the end region of each recess communicates with 
the end region of the adjacent recess to form a single 
vertically extending bore 22. 
Adjacent frame elements are secured at the corners of 

the frame by way of a pin 23 which comprises an elon 
gate shank 24 and an enlarged head 25. The shank of the 
pin is formed with a plurality of axially extending out 
wardly projecting ribs 26. When the projections 20 on 
adjacent ends of the two frame elements have been 
interdigitated the vertically extending bores 22 in the 
projections on one frame element are slightly offset 
from the bores 22 in the projections on the other frame 
element, but are sufficiently aligned to define a single 
vertically extending bore. However, the dimension of 
the single bore formed by the individual bores 22 in the 
projections on the two frame elements is not sufficiently 
large to permit the pin 23 to be dropped into the aligned 
bores. Instead the pin 23 is designed to be an interfer 
ence fit within the bore. As the pin is introduced into 
the bore the ribs 26 formed on the shank 24 are de 
formed and the bores 22 in the projections on one frame 
element are drawn into alignment with the bores 22 
defined by the projections 20 on the other frame ele 
ment. This pulling into alignment' of the bores 22 
draws the frame elements tightly together and results in 
a particularly rigid corner joint. 

In the present case it will be seen that the projections 
20 and the spaces 21 formed at the ends of the frame 
elements are of substantially the same rectangular cross 
section. When the projections 20 are interdigitated the 
projections are each received snugly within a respective 
space 21 with part of the outer surface of each projec 
tion 20 engaging part of the outer surface defining the 
space 21 within which the projection is received. Thus, 
even before the pin 23 is inserted into the bores 22 the 
arrangement of the projections 20 and spaces 21 auto 
matically defines a right angled corner joint. Upon 
insertion of the pin 23 the adjacent surfaces of the pro 
jections 20 and the spaces 21 which are already in en 
gagement are drawn more tightly together and this 
results in a particularly rigid right angled joint between 
the two frame elements. It will be appreciated that the 
interconnected frame elements at each corner joint 
cannot effect relative rotational movement. Such move 
ment is prevented both by the friction fit of the pin 23 
within the bores 22 and also by the engagement of the 
outer surfaces of the projections 20 with the surfaces 
defining the spaces 21. 

All four corner joints of the frame are formed in this 
manner. In order to assist in inserting the pin 23 into the 
bores 22, the shank of the pin may be tapered slightly 
towards its free end. It will be appreciated that once the 
frame 18 has been assembled in the manner described 
above it is a particularly rigid construction and there is 
no risk of the pins 23 working themselves loose as a 
result of vibrations within a heating, ventilating or air 
conditioning system in which the damper is installed. 

It should be appreciated that this type of frame con 
struction may well find applications other than in the 
field of heating, ventilating and air conditioning equip 
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ment and, for example, may be used in order to form 
plastics moulded drawers or any other components 
where a particularly rigid frame construction is desired. 
Two opposed elements of the frame 18 are each 

formed with a pair of resilient, upstanding fingers 27, 
each finger 27 defining an outwardly directed tooth 28 
at its free, upper end. The damper is designed to be 
mounted within the interior of the outlet section 8 of the 
plenum chamber by way of the resilient fingers 27 
which may be deflected inwardly as the damperis intro 
duced into the outlet section of the plenum, with the 
teeth 28 springing outwardly into appropriate recesses 
defined in the interior of the plenum chamber when 
they are aligned with those recesses. The damper is 
positioned immediately below the level of the junction 
between the main body 9 and the outlet section 8 of the 
plenum chamber when it is installed in position within 
the chamber. 
The frame elements and the pins 23 may be moulded 

in a single moulding operation with the various compo 
nents being interconnected by 'sprue' material in such a 
way that all the components for one frame are supplied 
as a single interconnected kit. The components are then 
simply 'snapped off the sprue material prior to assem 
bly. 
The damper blades 19 extend transversely between 

the opposed frame elements which are formed with the 
resilient fingers 27, the blades being mounted on the 
opposed frame elements for rotational movement about 
their longitudinal axes. The blade construction is shown 
in FIG. 6, which includes an illustration of a sectioned 
part of one end of a blade. The blades are all of identical 
form and each comprise an injection moulded, elongate, 
plastics body which is substantially symmetrical about 
its central longitudinal axis. The body comprises a cen 
tral hub region 29 defining an axially extending bore 
within which a metal rod 30 is received, the metal rod 
constituting a spindle, the opposed ends of which 
project beyond the ends of the blade and are mounted in 
the opposed frame elements of the damper. The axially 
extending bore within which the rod 30 is received is 
defined by means of rectangular recesses 31 which ex 
tend into the hub region 29 over approximately three 
quarters of the depth of the hub region. A plurality of 
recesses 31 extend into the hub region at positions 
spaced axially along the length of the blade. Alternate 
recesses extend into the hub region from opposite sides 
thereof ataxially juxtaposed positions so that the axially 
adjacent edges of two opposed recesses 31 communi 
cate with each other and a single axially extending bore 
is defined by the innermost region of the recesses 31. 
Each blade 19 is formed with two 'wings 32 which 
extend radially away from the central hub region 29 in 
opposite directions, the wings 32 tapering towards their 
free edges. One end of each blade 19 is provided with a 
short axially extending pin 33 which extends away from 
the end of the blade at a position approximately half 
way between the central hub region 29 and the free 
edge of one of the wings 32. 
As mentioned above the ends of the spindles 30 

project beyond the ends of the blades 19 and are used in 
order to mount the blades within the frame 18, the op 
posed frame elements defining small inwardly directed, 
cylindrical bosses 34 through which the ends of the 
spindles 30 pass. The ends of the spindles may be held in 
place by means of a circlip or the like mounted on the 
outwardly directed end thereof at a position on the 
exterior of the frame elements. Thus, the blades are 
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10 
pivotally mounted within the frame 18 so as to be mov 
able between open and closed positions. 
The blades are interconnected for simultaneous 

movement by means of a runner component 35 which is 
located on the inwardly directed side of one frame 
element between the frame element and the ends of the 
blades 19. The general arrangement and location of the 
runner component 35 is illustrated in FIG. 6. 
As can be seen from FIG. 6 of the drawings both the 

runner 35 and the frame elements of the frame 18 are of 
channel-shaped cross-section with the frame elements 
having the arms of their channel section directed in 
wardly. The runner 35 is an elongate element which is 
of slightly lesser overall length than the adjacent frame 
element and is of slightly less height than the frame 
element so that it may be received between the arms of 
the channel section of the frame element. The arms of 
the channel section of the runner 35 engage the base of 
the channel of the frame element and ensure that the 
bases of the respective channel sections are spaced from 
each other with the bosses 34 on the frame element 
being located within the space between the channel 
bases. The runner 35 is designed to be slidingly movable 
in a direction axially of the adjacent frame element. 
The base of the channel-sectioned runner 35 defines a 

plurality of axially extending apertures 36 which are 
located approximately centrally between the arms of 
the channel section and at regularly spaced intervals 
along the length of the runner. In addition the runner 
defines a plurality of vertically extending elongate aper 
tures 37 at regularly spaced intervals along the axial 
length of the runner. The vertical apertures 37 are 
spaced at intervals corresponding to the spacing of the 
apertures 36, with alternate apertures 37 along the run 
ner 35 being disposed above and below the level of the 
axially extending apertures 36. Each aperture 37 is lo 
cated adjacent one end of an aperture 36. 
The axial spacing of the bosses 34 on the frame ele 

ment is equal to the axial spacing of the apertures 36 and 
when the damper is assembled the runner 35 is received 
between the arms of the channel section of one frame 
element so that the apertures 36 are aligned with the 
bosses 34. One end of the spindle 30 for each blade 
passes through one of the apertures 36 and through the 
adjacent boss 34, whilst the other end of the spindle 
simply extends through a corresponding boss formed on 
the opposite frame element. The projecting pin 33 
formed at one end of each blade passes into one of the 
vertical apertures 37. 

It is to be understood therefore that adjacent blades 
will be arranged in the damper with their spindles 30 
passing through adjacent apertures 36 on the same level 
and with their projecting pins 33 received in axially 
adjacent apertures 37 which are offset vertically on 
either side of the level of the apertures 36. Thus, hori 
zontal movement of the runner 35 relative to the frame 
18 will cause alternate blades to rotate in alternate di 
rections. If one considers the blade illustrated in FIG. 6 
of the drawings which has its projecting pin 33 passing 
into one of the upper apertures 37, horizontal move 
ment of the runner 35 towards the left in FIG. 6 will 
cause anti-clockwise rotation of the blade 19 when 
viewed from the left hand end. An adjacent blade 19 
which has its projecting pin 33 located in one of the 
lower apertures 37 will be caused to rotate in a clock 
wise direction when viewed from the left hand end 
when the runner 35 moves to the left in FIG. 6 of the 
drawings. 
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It will be appreciated that because the spindles 30 are 
fixed in position relative to the frame elements, the axial 
extent of each aperture 36 dictates the limit of horizon 
tal movement of the runner 35 relative to the frame. The 
positioning of the apertures 36, 37 relative to each other 
and their axial and vertical dimensions enable the blades 
19 to be moved between a position in which the blades 
stand vertically and may be considered to be fully open 
and a position in which the blades are angled relative to 
the vertical with the free edges of adjacent blades en 
gaging each other in order to close the damper. 

It is desirable to be able to set the damper blades to a 
particular position between the fully open and fully 
closed conditions in order to regulate the flow of air 
passing therethrough. Thus, in an air conditioning sys 
tem there will normally be many air outlets located at 
differing distances from the air supply source unless the 
flow of air through the outlets is regulated in some way 
then those outlets located closest to the air supply 
Source will tend to have a greater flow of air passing 
through them than the outlets which are located fur 
thest from the air supply source. Thus, one needs to be 
able partially to close the outlets which are located 
closest to the air supply source whilst setting the outlets 
which are furthest from the air supply source to a more 
open position. With existing damper arrangements the 
blades may be set to a particular position, but will usu 
ally tend to move from that position with the passage of 
time due to vibrations within the air conditioning sys 
tem, so that eventually it becomes necessary to reset all 
of the dampers at the outlets of the air conditioning 
system if the system is to work in the desired manner. 
This is something which is rarely undertaken and thus 
the air conditioning works in a far from ideal manner. 
The presently proposed damper incorporates means 

for retaining the blades in a selected predetermined 
position. These means take the form of cooperating 
features provided on the frame 18 and the runner 35. 
Thus, the lower arm of the channel-sectioned frame 
element is formed with an upwardly directed resilient 
finger 38 which carries a single pointed tooth 39 at its 
free end, the tooth being directed towards the opposite, 
upper arm of the channel-sectioned frame element. The 
resilient finger is formed at the free edge of the lower 
arm of the channel-sectioned frame element at a posi 
tion spaced from the base of the channel section. The 
base defines an aperture 40 at a position aligned with the 
resilient finger 38. The aperture 40 permits access to the 
finger from the exterior of the damper frame 18. 
The runner 35 is formed with an aperture or window 

41 which is somewhat larger than the aperture 40 and 
within which the resilient finger 38 is received when the 
runner 35 is mounted within the arms of the channel 
section of the frame element 18. The window 4 is of 
rectangular form and is positioned adjacent the lower 
edge of the runner 35. The upper edge of the window 41 
extends horizontally and defines a series of teeth 42 
extending over approximately half of the axial length of 
the upper edge of the window. When the damper is 
assembled the tooth 39 formed on the resilient finger 38 
engages in a space between two adjacent teeth 42 
formed on the runner 35, the resilience of the finger 38 
urging the tooth into the space. The teeth 42 are formed 
with peaks and troughs which define an angle of 90 and 
similarly the tooth 39 on the resilient finger 38 has a 
peak which defines an angle of 90. 
The engagement of the tooth 39 between adjacent 

teeth 42 serves normally to hold the runner in a prede 
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termined position relative to the frame 18 and thus to 
hold the blades 19 at a fixed angular setting. It will 
therefore be appreciated that the teeth 42 effectively 
define a plurality of predetermined blade positions and 
the tooth on the resilient finger 38 constitutes means for 
retaining the blades in a selected one of those predeter 
mined positions. As mentioned above the runner 35 is 
designed to be movable relative to the blade element in 
the axial direction and whilst the inherent resilience of 
the finger 38 will normally hold the tooth 39 in position 
between two adjacent teeth 42, the runner 35 may be 
manually moved in order to adjust the blade setting. It 
is envisaged that movement of the runner 35 will be 
effected either by directly engaging the runner with a 
tool which can move the runner or by pulling on a cord 
or cords connected to the runner and which pass over 
appropriate guides to a position outside of the damper. 
When the runner 35 is moved relative to the frame 18 
the tooth 39 will ride over the teeth 42 and come to rest 
in a new position between two adjacent teeth 42 when 
the runner is once again stationary. The symmetrical 
configuration of the tooth 39 and the teeth 42 permits 
the ready movement of the runner 35 in either axial 
direction. 
The diffuser 4 is mounted on the plenum chamber 1 

by way of the support bar 3 and a securing screw 5. The 
support bar 3 is illustrated in FIG. 1 of the drawings and 
comprises an elongate channel-sectioned metal compo 
nent 43 designed to extend between the front and rear 
walls of the outlet section 8 of the plenum chamber. The 
width of the channel-section of the support bar is 
slightly less than the width of the aperture 14 and the 
slot 15 which are defined in the front and the rear walls 
of the plenum outlet section 8 and in the flange 12. The 
ends of the base of the channel-section 43 are bent 
through 90 to form upturned end portions 44. Each end 
portion 44 is formed with a cut-away 45 which extends 
generally parallel to the base of the channel section and 
is configured so that the upturned end portions are of 
hook-like form, each having a downwardly directed 
projection at one vertical edge. 
The base of the channel section 43 defines a centrally 

located circular bore 46, the edges of which are of heli 
cal or part-helical form, the circular bore 46 serving to 
receive the threaded securing screw 5 by way of which 
the diffuser is held upon the support bar. 
The support bar is connected to the plenum chamber 

1 by way of the hook-like end portions 44 which are 
designed to be passed up through the slots 15 in the 
flange 12 at the front and rear of the chamber with the 
ends of the channel section 43 passing up within the 
recesses 14. When the cut-away sections 45 of the end 
portions are aligned with the flange 12 the support bar 
43 is moved laterally until the downwardly directed 
projections of the hook-like end portions 44 snap into 
the apertures 16, whereupon the support bar is retained 
in position upon the plenum chamber. 
As mentioned above the diffuser is connected to the 

support bar 3 by means of the securing screw 5 which is 
designed to be held captive on part of the diffuser. The 
design of the screw 5 is illustrated in FIG. 7, whilst the 
manner in which the screw is held captive on the dif 
fuser is shown in FIG. 8. The screw is an integrally 
formed plastics component having a head 47 defining a 
conventional slot 48. The screw has a shank comprising 
a first portion 49 which is of cruciform shape and which 
extends into a second portion 50 which is externally 
threaded with a large thread to facilitate the easy inser 
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tion of the threaded free end of the shank into the cen 
tral bore 46 in the support bar. A pair of resilient fingers 
51 extend axially from the underside of the head 47 at 
positions on opposite sides of the cruciform-shaped first 
portion 49 of the shank, each resilient finger 51 termi 
nating with an outwardly directed projection 52. The 
projections 52 project radially outwardly slightly fur 
ther than the threaded portion 50 of the shank. 
The securing screw 5 is located on the diffuser by 

initially passing the threaded portion 50 of the shank 
through a centrally located bore 53 in part of the dif 
fuser and then urging the resilient fingers 51 radially 
inwardly so that the projections 52 may also pass 
through the bore 53. When the projections 52 emerge 
from the bore 53 they naturally spring radially out 
wardly and are held captive behind an edge of that part 
of the diffuser which defines the bore 53, with the cruci 
form-shaped portion 49 of the shank located within the 
bore 53 and the head 47 engaging the surface of that 
part of the diffuser through which the bore 53 extends. 
The screw 5 is now held in position on the diffuser but 
may be rotated about its axis in order to enable the 
threaded portion 50 of the shank to be connected to the 
circular bore 46 formed in the support bar and thereby 
to hold the diffuser 4 in position adjacent the outlet 
section 8 of the plenum chamber. The threaded portion 
50 of the shank is particularly course in order to enable 
the screw to be inserted into the bore 46 in the support 
bar 3 with the minimum number of turns. This facilitates 
the quick and easy installation of the diffuser 4. It will 
be appreciated that if the securing screw 5 were not 
held captive on the diffuser it would be a very awkward 
task for one or even two people to hold the diffuser in 
position whilst attempting to pass the screw 5 through 
part of the diffuser and into the support bar. The present 
design makes the task much simpler and quicker. 
The diffuser 4 is formed as a plurality of intercon 

nected concentric components. The diffuser is formed 
with a plurality of blades 53 in a similar manner to a 
known diffuser, the blades 53 serving to direct air in a 
desired direction as it enters a room or space to be venti 
lated. However, the blades 53 are formed on a plurality 
of discrete diffuser portions which may be intercon 
nected by means of snap-fitting connections in order to 
produce the complete diffuser. Thus, the diffuser will 
comprise a central portion 54 which defines a bore 55 
through which the securing screw 5 is passed in order 
to mount the diffuser on the support bar 3. The central 
portion defines a number of blades 53. The peripheral 
region of the central portion 54 is formed with resilient, 
outwardly directed teeth 56 which are designed to form 
a snap-fitting connection with apertures formed in the 
inner periphery of a concentric, intermediate portion 
57. The intermediate portion 57 again defines a number 
of blades 53 and its outer periphery is similarly formed 
with resilient, outwardly projecting teeth 58 on part of 
its periphery, the teeth 58 being designed to form a 
snap-fitting connection with apertures formed in the 
inner periphery of a concentric frame portion 59. The 
frame portion 59 also defines some of the blades 53. 
When the diffuser is assembled the central portion 54, 

which is square, is simply pushed into the centre of the 
intermediate portion which then surrounds the central 
portion. The assembled central and intermediate por 
tions are then simply pushed into the frame portion 
which then surrounds the intermediate portion. 
The outermost part of the frame portion 59 comprises 

a flange 60. The flange 60 is formed with a continuous 
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groove or small channel 61 which defines a break line 
extending completely around the flange 60. The overall 
dimensions of the frame portion 59, and thus the diffuser 
itself, may be varied by removing the outermost portion 
of the flange 60 by breaking off the outermost portion 
outside of the channel 61. Thus, the same frame portion 
may be used to produce diffusers having two different 
overal dimensions. 
The connection between the central portion 54 and 

the intermediate portion 57 is designed to be releasable 
by pressing together the opposed peripheral regions of 
the central portion which define the teeth 56 so that the 
central portion may be removed. The connection be 
tween the intermediate portion 57 and the frame portion 
59 is not intended to be releasable so that once a diffuser 
has been assembled this connection between the two 
outer portions cannot be released. 

It is envisaged that a set number of diffuser portions 
will be produced which will enable diffusers of varying 
sizes to be assembled. Thus, the central portion 54 will 
be common to all sizes of diffuser. If a square diffuser 
which is 500 mm2, 525mm2, 600 mm2 or 625 mm2 is to 
be produced then a common intermediate portion 57 
will be connected to the central portion 54. For the 600 
mm2 or 625 mm2 diffuser a frame portion 59 which 
defines some of the diffuser blades 53 will be connected 
to the intermediate portion. If the 625 mm2 diffuser is 
required then the frame will be left complete. This size 
of diffuser is illustrated in FIGS. 9 and 10. If the 600 
mm2 diffuser is required then the edge region of the 
frame outside of the groove 61 will be removed. 
To produce a 500 mm2 or 525 mm2 diffuser a second 

design of frame portion 59 will be used, this frame por 
tion being generally similar to the frame portion used 
for the 600 mm and 625 mm diffuser but not defining 
any blades 53 and obviously being of smaller overall 
dimensions. This size of diffuser is illustrated in FIG. 11. 
If the 500 mm2 diffuser is required then the peripheral 
region of the frame portion will again be removed. 

It is also proposed to use the common central portion 
54 when producing an even smaller 300 mm2 diffuser, as 
shown in FIG. 12. In this case the intermediate portion 
57 will not be used and the central portion 54 will be 
connected to a further design of frame portion 59 which 
provides the desired overall dimensions. Thus, five 
different sizes of diffuser can be produced from a stock 
of components comprising a common central portion, a 
common intermediate portion and three different frame 
portions. 

It is envisaged that arrangements similar to that of 
FIG. 12 will be used for larger diffusers. Thus a larger, 
two part diffuser will comprise the common central 
portion 54 and a larger frame portion 59 with the frame 
portion defining some of the blades 53 with air passages 
therebetween. The blades of the frame portion will 
surround the blades of the central portion, thereby ex 
tending the 'diffusing area of the diffuser. 
Assembly of the various portions to produce a com 

plete diffuser is very simple and can be left to unskilled 
operatives working at the point of installation. Stockists 
need only maintain a stock of the various frames and a 
small number of the common central portions and the 
intermediate portions in order to be able to offer the full 
range of diffuser sizes. 
The assembly of the various components at the outlet 

of a heating, ventilating or air conditioning system is 
also very simple. It will be appreciate that the plenum 
chamber 1 may be suspended from drop rods or sup 
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ported on the frame of a false ceiling in a known man 
ner. The damper 2 is mounted within the plenum cham 
ber 1 by simply pushing it up into the outlet section 
thereof whereupon the resilient fingers 27 automatically 
snap into recesses or apertures defined by the plenum 
chamber in order to locate the damper in position. The 
diffuser support bar 3 is easily connected to the plenum 
chamber 1 by passing the upturned ends 44 through the 
slots 15 in the flange around the outlet section of the 
plenum chamber and moving them laterally so that they 
hook into place. The diffuser itself may then simply be 
connected to the support bar 3 by way of the retaining 
screw 5 which is held upon the diffuser and which 
requires only a small number of turns to locate within 
the bore 46 in the support bar. The decorative cover 6 
may then be simply snap-fitted over a central region of 
the diffuser to conceal the retaining screw 5. 

It is to be appreciated that various modifications may 
be made to the designs described above without depart 
ing from the scope of any aspect of the present inven 
tion. Whilst reference has been made to a heating, venti 
lating or air conditioning system supplying air to a 
space to be ventilated, it should be noted that such a 
system may also extract air from the space to be venti 
lated. 
We claim: 
1. A plenum chamber for use adjacent an outlet of a 

heating, ventilating or air conditioning system, the 
chamber being defined by a peripheral wall and having 
an inlet, the inlet being adapted for connection to duct 
ing of the heating, ventilating or air conditioning system 
so as to receive air supplied via the ducting and to direct 
air into the chamber, the chamber having an outlet 
extending in a different direction to that of the inlet, the 
plenum chamber incorporating a plurality of substan 
tially planar vanes which extend inwardly from the 
peripheral wall of the chamber, the vanes being dis 
posed parallel with each other on one side of the cham 
ber and acting to guide a flow of air through the cham 
ber between the inlet and the outlet. 

2. A plenum chamber according to claim 1 wherein 
the vanes are all substantially identical in form. 

3. A plenum chamber according to claim 1 wherein 
each vane extends along one side of the plenum cham 
ber from a position adjacent the inlet of the chamber, 
each vane terminating at a position spaced from the 
outlet of the chamber. 

4. A plenum chamber according to claim 1 wherein 
each vane extends inwardly within the interior of the 
chamber from the wall thereof but does not extend fully 
across the chamber, each vane defining a free edge, said 
free edge of each vane extending in a direction parallel 
to the direction in which the inlet of the chamber ex 
tends at its end located closest to the inlet of the cham 
ber and extending in a direction parallel to the direction 
in which the outlet of the chamber extends at its end 
located closest to the outlet of the chamber. 

5. A plenum chamber according to claim 1 wherein 
the chamber incorporates an additional vane extending 
transversely with respect to each vane, said additional 
vane being disposed adjacent the inlet of the chamber 
and extending across the inlet between opposed regions 
thereof. w 

6. A plenum chamber according to claim 5 wherein 
said additional vane is removably mounted adjacent the 
inlet of the chamber. 

7. A damper for use adjacent an outlet of a heating, 
ventilating or air conditioning system, the damper com 
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prising a frame and a plurality of blades extending be 
tween opposed parts of the frame, the blades being 
rotatably mounted for movement between open and 
closed positions in order to regulate a flow of air 
through the damper, the damper having a linkage ar 
rangement, the linkage arrangement engaging and inter 
connecting the blades such that the blades move in 
synchronism with adjacent blades rotating in opposite 
directions as the blades move between the open and 
closed positions, there being an element in the linkage 
arrangement which is movable relative to a fixed ele 
ment defined by another part of the damper, one said 
element constituting a set of teeth defining a plurality of 
predetermined blade positions between said open and 
closed positions and the other said element constituting 
a resilient finger which engages the set of teeth and 
retains the blades in a selected one of said predeter 
mined positions. 

8. A damper according to claim 7 wherein said set of 
teeth is defined by the element in the linkage arrange 
ment and said element constituting said resilient finger 
comprises part of the damper frame. 

9. A damper according to claim 7 wherein the linkage 
arrangement comprises a runner component mounted in 
the damper for linear movement adjacent one part of 
the damper frame, the runner component defining a 
plurality of recesses and each blade defining a protec 
tion which passes into a respective recess in the runner 
component, the projections on adjacent blades being 
disposed at positions on opposite sides of the axes of 
rotation of the blades such that linear movement of the 
runner component results in rotation of adjacent blades 
in opposite directions. 

10. A damper according to claim 7 wherein the inher 
ent resilience of the finger biases the finger into the 
space defined between two adjacent teeth in said set of 
teeth but still permits relative movement between said 
linkage arrangement and said another part of the 
damper with the finger riding over the teeth in said set 
of teeth when the linkage arrangement and the other 
part of the damper are moved relative to each other. 

11. A damper according to claim 10 wherein the 
resilient finger has a free end which is formed with a 
single tooth configured to permit relative movement 
between said linkage arrangement and said another part 
of the damper in two opposed directions corresponding 
to movement of the blades towards the open position 
and towards the closed position with the finger riding 
over the teeth in said set of teeth. 

12. A frame comprising a plurality of discrete frame 
elements interconnected at corner joints of the frame, 
each frame element being formed at opposite ends with 
one or more projections, each corner joint of the frame 
comprising at least one projection on one frame element 
interdigitated between a plurality of projections formed 
on an adjacent frame element, the interdigitated projec 
tions on the frame elements at each corner joint defining 
substantially aligned bores, the frame elements being 
interconnected at each corner joint by a pin extending 
through the substantially aligned bores in the interdigi 
tated projections, the pin being a friction fit within the 
substantially aligned bores, defined by the interdigitated 
projections such that the interconnected frame elements 
at each corner joint of the frame cannot effect relative 
rotational movement. 

13. A frame according to claim 12 wherein relative 
rotational movement of the interconnected frame ele 
ments at each corner joint is further prevented by a 
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projection on one of the frame elements engaging a 
Surface of the other frame element at a position outside 
of the plan area of the substantially aligned bores. 

14. A frame according to claim 12 wherein the inter 
nal surface of the substantially aligned bores in the pro 
jections on the frame elements is formed with at least 
one region which is deformed upon insertion of the pin 
into the substantially aligned bores so as to produce said 
friction fit. 

15. A frame according to claim 12 wherein the pin has 
an external surface which is formed with at least one 
region which is deformed upon insertion of the pin into 
the substantially aligned bores so as to produce said 
friction fit. 

16. A frame according to claim 15 wherein the or 
each deformable region comprises a rib formed on the 
external surface of the pin. 

17. A frame according to claim 16 wherein the pin 
defines a plurality of said ribs, each rib extending gener 
ally axially of the pin. 

18. A frame according to claim 12 wherein the bores 
defined by the projections on adjacent frame elements 
are initially slightly out of alignment when the projec 
tions on adjacent frame elements are interdigitated with 
the frame elements at a predetermined angle relative to 
each other, the bores being drawn into alignment upon 
insertion of the pin, whereupon the frame elements are 
securely retained at said predetermined angle relative to 
each other. 

19. A frame according to claim 12 wherein the pin is 
tapered. 

20. A frame according to claim 19 wherein the pin 
defines a head, the pin tapering as it extends away from 
the head. 

21. A damper for use adjacent an outlet of a heating, 
ventilating or air conditioning system, the damper com 
prising a frame according to claim 12 and a plurality of 
blades extending between opposed parts of the frame, 
the blades being movable between open and closed 
positions in order to regulate a flow of air through the 
damper. 

22. A diffuser for use adjacent an outlet of a heating, 
ventilating or air conditioning system, the diffuser hav 
ing means to communicate with a supply of air from the 
heating, ventilating or air conditioning system and hav 
ing a plurality of blades through which air discharges 
into a space to be ventilated, the diffuser comprising a 
central portion and a peripheral frame portion which 
surrounds said central portion, the central portion and 
the frame portion being concentric and being integrally 
formed with cooperating snap-fitting connections en 
abling said portions to be interconnected to form a 
complete diffuser, both the central portion and the 
frame portion defining blades with air passages therebe 
tween through which air is discharged, the blades of the 
frame portion surrounding the blades of the central 
portion. 

23. A diffuser according to claim 22 wherein the 
diffuser further comprises an intermediate portion 
which surrounds the central portion and which is sur 
rounded by the peripheral frame portion, the central 
portion, the intermediate portion and the frame portion 
all being concentric and being integrally formed with 
snap-fitting connections enabling said portions to be 
interconnected to form a complete diffuser. 

24. A diffuser according to claim 23 wherein the 
snap-fitting connection between the central portion and 
the intermediate portion is a releasable connection per 
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mitting removal of the central portion from the interme 
diate portion. 

25. A diffuser according to claim 23 wherein the 
snap-fitting connection between the intermediate por 
tion and the frame portion is a one-way connection 
designed such that the intermediate portion and the 
frame portion cannot readily be dismantled following 
assembly of the complete diffuser. 

26. A diffuser according to claim 22 wherein the 
frame portion defines a removable portion, the removal 
of said portion producing a diffuser of reduced overall 
dimensions. 

27. The diffuser of claim 22 further including a fasten 
ing for use in removably connecting the diffuser to a 
support member adjacent an outlet of a heating, venti 
lating or air conditioning system, the fastening compris 
ing a head and a shank formed integrally with the head, 
the shank being formed with a screw thread at least 
adjacent its free end, the fastening being formed inte 
grally with resilient means for retaining the fastening in 
position on part of the diffuser whilst permitting rota 
tion of the fastening to enable the threaded part of the 
shank to be engaged with and removed from a bore 
formed in part of the support member. 

28. A blade for use in a damper for a heating, ventilat 
ing or air conditioning system, the blade comprising an 
elongate integrally moulded body and a separate blade 
spindle received within an axially extending bore 
formed in the moulded body, the bore being defined by 
a plurality of axially spaced recesses extending into the 
body at juxtaposed positions axially of the blade, axially 
adjacent recesses extending into the body from different 
directions and to a depth such that the ends of the reces 
ses communicate with each other to define the bore for 
the spindle. 

29. A blade according to claim 28 wherein said axi 
ally adjacent recesses extend into the body of the blade 
from opposite side surfaces of the body. 

30. A blade according to claim 28 wherein the blade 
body is integrally moulded from a plastics material and 
the spindle comprises a metal rod. 

31. A damper for use adjacent an outlet of a heating, 
ventilating or air conditioning system, the damper com 
prising a frame and a plurality of blades according to 
claim 28, the blades extending between opposed parts of 
the frame and being movable between open and closed 
positions in order to regulate a flow of air through the 
damper. 

32. A fastening for use in removably connecting a 
diffuser to a support adjacent an outlet of a heating, 
ventilating or air conditioning system, the fastening 
comprising a head and a shank formed integrally with 
the head, the shank being formed with a screw thread at 
least adjacent its free end, the fastening being formed 
integrally with resilient means for retaining the fasten 
ing in position on part of the diffuser whilst permitting 
rotation of the fastening to enable the threaded part of 
the shank to be engaged with and removed from a bore 
formed in part of the support. 

33. A fastening according to claim 32 wherein the 
resilient means for retaining the fastening in position on 
part of the diffuser comprise resilient fingers extending 
from the head of the fastening. 

34. A fastening according to claim 33 wherein the 
resilient fingers extend from the head of the fastening on 
opposite sides of the shank, the fingers extending sub 
stantially parallel to the axis of the shank and being 
formed with outwardly directed projections designed 
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to engage part of the diffuser through which the fasten 
ing is passed in order to retain the fastening on the 
diffuser. 

35. A fastening according to claim 34 wherein the 
shank is threaded adjacent its free end only, there being 
an unthreaded portion of the shank extending between 
the head of the fastening and the threaded portion of the 
shank. 

36. A fastening according to claim 35 wherein the 
length of the resilient fingers is substantially equal to or 
less than the length of the unthreaded portion of the 
shank. 

37. A damper according to claim 31 wherein the 
frame comprises a plurality of discrete frame elements 
interconnected at corner joints of the frame, each frame 
element being formed at opposite ends with one or more 
projections, each corner joint of the frame comprising 
at least one projection on one frame element interdigi 
tated between a plurality of projections formed on an 
adjacent frame element, the interdigitated projections 
on the frame elements at each corner joint defining 
substantially aligned bores, the frame elements being 
interconnected at each corner joint by a pin extending 
through the substantially aligned bores in the interdigi 
tated projections, the pin being a friction fit within the 
substantially aligned bores defined by the interdigitated 
projections such that the interconnected frame elements 
at each corner joint of the frame cannot effect relative 
rotational movement. 

38. A heating, ventilating or air conditioning outlet 
system comprising: 

a plenum chamber for use adjacent an outlet of the 
heating, ventilating or air conditioning system, the 
chamber being defined by a peripheral wall and 
having an inlet, the inlet being adapted for connec 
tion to ducting of the heating, ventilating or air 
conditioning system so as to receive air supplied 
via the ducting and to direct air into the chamber, 
the chamber having an outlet extending in a differ 
ent direction to that of the inlet, the plenum cham 
ber incorporating a plurality of substantially planar 
vanes which extend inwardly from the peripheral 
wall of the chamber, the vanes being disposed par 
allel with each other on one side of the chamber 
and acting to guide a flow of air through the cham 
ber between the inlet and the outlet; 

a damper received in said plenum chamber, the 
damper comprising a frame and a plurality of 
damper blades extending between opposed parts of 
the frame, the damper blades being rotatably 
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mounted for movement between open and closed 
positions in order to regulate a flow of air through 
the damper, the damper having a linkage arrange 
ment, the linkage arrangement engaging and inter 
connecting the damper blades such that the damper 
blades move in synchronism with adjacent damper 
blades rotating in opposite directions as the damper 
blades move between the open and closed posi 
tions, there being an element in the linkage arrange 
ment which is movable relative to a fixed element 
defined by another part of the damper, one said 
element constituting a set of teeth defining a plural 
ity of predetermined damper blade positions be 
tween said open and closed positions and the other 
said element constituting a resilient finger which 
engages the set of teeth and retains the damper 
blades in a selected one of said predetermined posi 
tions; 

a support member connected to said plenum cham 
ber; 

a diffuser suspended from said support member, the 
diffuser having means to communicate with a Sup 
ply of air from the heating, ventilating or air condi 
tioning system and having a plurality of diffuser 
blades through which air discharges into a space to 
be ventilated, the diffuser comprising a central 
portion and a peripheral frame portion which Sur 
rounds said central portion, the central portion and 
the frame portion being concentric and being inte 
grally formed with cooperating snap-fitting con 
nections enabling said portions to be intercon 
nected to form a complete diffuser, both the central 
portion and the frame portion defining diffuser 
blades with air passages therebetween through 
which air is discharged, the diffuser blades of the 
frame portion surrounding the diffuser blades of 
the central portion; and 

a fastening for use in removably connecting the dif 
fuser to the support member adjacent the outlet of 
a heating, ventilating or air conditioning system, 
the fastening comprising a head and a shank 
formed integrally with the head, the shank being 
formed with a screw thread at least adjacent its free 
end, the fastening being formed integrally with 
resilient means for retaining the fastening in posi 
tion on part of the diffuser whilst permitting rota 
tion of the fastening to enable the threaded part of 
the shank to be engaged with and removed from a 
bore formed in part of the support member. 

:k k k k : 
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